Abstract -Rat retinal neurons formed transient synapses with rat muscle cells in culture only during a discrete period in development, from the 20th day of embryonic development to the 7th neonatal day. In contrast, chick embryo spinal cord neurons formed synapses at all developmental stages tested, from the 2nd to the 18th day of embryonic development.
Neurons dissociated from chick embryo retina rapidly form synapses with striated muscle cells in culture only between the 6th and 15th day of embryonic development.r6~r8 On the other hand, evidence from other systems has been reported which suggests that during development some neurons retain the ability to form synapses. 'y9 In adult vertebrates, denervation of striated muscle often leads to the formation of many new motorneuron-muscle synapses, but the specificity of the original synaptic circuits in most cases is not restored. l2
Chick retinal neuron-muscle synapses are transient and terminate with a half-time of 21 h, as opposed to synapses with neurons from chick embryo spinal cord which are retained for 14 days or more.18 Evidence for transient synapses in other systems has also been reported.17 For example, during development of the retinotectal projection in Xenopus, synaptic contacts between retinal ganglion neurons and tectal cells progressively shift. lo%19 Neurons in the adult snail Helisoma form transient inappropriate electrical synapses which are broken upon establishment of stable, appropriate synapses.5 In the lateral vestibular nucleus of the rat,20 evidence has been reported for degeneration of neuronal connections. Some rat and chick striated muscle cells have been shown to be innervated by multiple neurons initially, but by only single neurons later in development.2*3
In this report, we show that rat retinal neurons form transient synapses with rat muscle cells only during a discrete period in development, whereas chick embryo spinal cord neurons form synapses with rat muscle cells at all developmental stages tested. Spinal cord neurons form synapses with muscle which are selectively retained while retinal synapses are lost.
METHODS
Cultures of striated muscle cells from hindlimbs of newborn rats or 20-day embryos and neurons from rat retina or chick spinal cord at different stages of development were prepared as described previously. " Neuron-myotube synapses were detected by recording spontaneous depolarizing synaptic muscle responses, usually 0.5 mV in amplitude and 10 ms in duration, with intracellular 
